This will help the scientific community to conduct better wind, waves and surge analysis for 29 tropical cyclones.
Introduction
generally determined by a single parameter (the radius of maximum winds), presents several drawbacks. In particular, it generally does not satisfactorily represent the TC wind asymmetry, information on TCs structure, 2-to determine how this information can be used to identify a relevant 94 parametric model. hurricanes (section 3). The aim is to provide a first evaluation of the usefulness of these remote 98 sensing data as proxy for surface wind speeds. As we will show, our results suggest that CYGNSS 99 and ASCAT data provide indeed reliable estimates for extreme and moderate wind speeds 100 respectively. We then hypothesize that it is indeed the case, and study several parametric models in 101 greater details to assess their capability to reproduce the findings of the past studies (section 4). We 102 then perform numerical hindcasts of hurricane Maria (2017) using several parametric formulas, and compare significant wave heights computed with real in-situ data (section 5). The aim is to further 104 test the validity of our approach, and to assess its benefits for improving cyclonic wind fields. We 105 finally briefly review the main findings of the manuscript and give concluding remarks (section 6).
106

Data and Methods
107
Cyclone selection
108
With six major hurricanes, two of which reaching the category 5, 2017 was an extremely active season for cyclones in Atlantic. Thanks to aircraft reconnaissance, large quantities of high-quality 110 in-situ data were collected and incorporated into models to better reproduce the hurricanes and 111 their evolution for a wide range of intensities and sizes. Besides, the CYGNSS mission of NASA
112
(dedicated to surface wind speed measurements in extreme conditions) was launched just in time to 113 collect data for this season. These conditions are ideal for revisiting the structure of TCs, and the 114 ability of parametric models to approximate it. In this study, we considered most of the hurricanes 115 that occurred both in Atlantic and East Pacific during the 2017 season. In all, 16 events were taken into account (Table 1) . 134 135
• The "wind speed" (ws) product is derived from the best fit to both the normalized bistatic radar 
Parametric wind models
For a given cyclone and parametric gradient wind profile, we estimated the surface wind speed 151 associated to each CYGNSS and ASCAT data point according to the following main steps:
153
1-From the NHC advisories, we estimated the surface background wind relative to the cyclone 154 translation velocity at the time of acquisition of the considered CYGNSS/ASCAT data point.
Following the approach of Lin and Chavas [17], we assumed that this wind is decelerated by a factor α=0.56 and rotated counter-clockwise by an angle β=19.2° from the free tropospheric wind.
158
2-We removed the translational portion of the wind speed from the maximum observed wind 159 velocity and the 34-, 50-, and 64kt winds.
161
3-We converted surface velocities to velocities on top of the atmospheric boundary layer by 162 applying an empirical surface wind reduction factor SWRF [38] . In the following sections, we 163 specified SWRF=0.9. Other values were tested, but for the sake of simplicity results are not presented 164 here (they add very little to the conclusions of this paper).
166
4-We estimated the maximum wind radii for the four quadrants, using the chosen parametric 167 gradient wind profile, and the available wind radii information. For each quadrant, up to three radii
168
of maximum wind are thus obtained: one from the 64-kt wind radius (Rm64), another from the 50-kt 169 wind radius (Rm50), and a last one from the 34-kt wind radius (Rm34).
171
5-Depending on the available wind radii information considered, we computed Rm64, Rm34 or all 172 the radii of maximum winds (Rm64, Rm50, and Rm34) for the data point azimuth, using a spline 173 interpolation.
175
6-We computed the wind speed values at the CYGNSS/ASCAT data point obtained using the 7-We assessed the wind speed at the CYGNSS/ASCAT data point, using a weighted average of [43] , which ensures that all the wind radii information is satisfied.
8-We obtained the surface wind speed by multiplying the result by SWRF.
184
9-The wind speed obtained in the previous step was combined with the surface background 185 wind computed in step 1 to get the final parametric wind speed at the CYGNSS/ASCAT data point 186 considered.
188
This procedure is repeated for all the storms, gradient wind profiles, and CYGNSS/ASCAT
189
Level 2-data points within a distance of 200km from the cyclone center. The parametric models 190 considered here are given in Table 2 .
191 192 independently, it would be surprising to achieve good matches because of similar systematic errors.
210
Large biases indicate on the contrary that remote sensing data and/or parametric winds overestimate 211 or underestimate the real winds.
empirical models (negative/positive values indicate that remote sensing data are
The "wind speed" (ws) product is found to give systematically more negative biases than was developed for fully developed seas, these results were also expected.
Wind speeds derived from only the LES of the DDM ("les" in Figure 1 ) display, again, negative 236 biases for r>R64. However, those remain smaller in absolute value compared to "ws", which makes 237 sense since this product has been derived using a young seas / limited-fetch GMF that is expected to 238 be more suitable for our test cases. Considering the potential errors on parametric models, it could 239 be a proxy as good as ASCAT for radius larger than R34. Above all, this product shows significantly 240 reduced biases for r<R64. This suggests that it yields better estimates of surface wind speeds than
241
ASCAT close to the eyewall.
242
The wind speeds derived from only the NBRCS ("nbrc" in Figure 1 ) outperform the other 243 products in most cases for radius lower than R34, with bias generally lower than 5m/s in absolute 244 value. The main exception is the wind for radius lower than R64 for minor cyclones (category 1 or 2),
245
where the bias reaches 10 to 15m/s. One plausible explanation is that the resolution of CYGNSS (25km) is too low to capture the surface wind speeds in these area, especially for weak cyclones where the 64kt radii are very close to the eyewall, i.e. to places where wind speeds vary quickly as a 248 function of distance to the center. This problem is presumably less severe for major cyclones
249
(category 3 or more) because of a larger extent of hurricane-force winds (Table 1) .
250
Based on these findings, we will hypothesize in the following section that the ASCAT and
251
CYGNSS/NBRC products are the best surface wind speeds proxy for r> R34 and r<R34 respectively.
252
We will check in sections 4 and 5 whether this assumption gives results consistent with previous 253 work and in-situ data, to confirm (or invalidate) the hypothesis a posteriori. It is noteworthy to 254 mention that no estimation will be made for radius lower than R64 in the case of weak (category 1-2) 255 cyclones, as none of the space-borne products tested here is expected to be really reliable in these 256 cases.
257
Performance of parametric wind models
258
The biases between the various parametric models and the estimated surface wind speeds are 
324
We considered here five parametric models: E11 and H80, constrained using either the 64-kt wind radii only, or all the wind radii information, and E11H80, for which we chose to blend the 326 wind speeds inferred from E11 for the inner core region with those given by H80 for the outer region
327
(see the black contours in Figure 2 ). E11H80 was chosen to test the benefit of using the results of 
331
The reader is referred to Krien et al [9] for greater details about the model and the numerical 332 strategy.
333
We compared the significant wave heights 
336
The latter went adrift during the peak of Maria, hence the decrease of Hs was unfortunately not 337 captured. Results (Table3, Figure 4) show that:
339
342
• H80 and E11 constrained only by the 64-kt wind radii (R64) give the worst results, with Hs generally significantly underestimated, and NRMS ranging between 20% and 50% (Table 3) .
344
• Trying to improve these models by constraining all the 34-kt, 50-kt, and 64-kt wind radii (All) results in much better performance for E11, with reduced bias and NRMS (15 to 22%
as the hurricane (here in category 4-5) remains relatively close to the buoys. It tends to underestimate Hs (in Sainte Lucie for example) when the storm moves further away.
• On the contrary, the H80 model strongly overestimate Hs as long as the storm remains close to 
